This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-06551 7 

(43)Date of publication of application : 06.03.1998 



(51)lnt.CI. 


H03K 19/0948 




H01L 21/8238 






H01L 27/092 






H03K 19/20 




(21 )Application number 


-.09-131136 (71 Applicant 


. NIPPON TELEGR & TELEPH 






CORP <NTT> 


(22)Date of filing : 


21.05.1997 (72)lnventor : 


FUJII KOJI 






DOUSEKI TAKAKUNI 



(30)Priority 

Priority number : 08150268 Priority date : 22.05.1996 Priority country : JP 



(54) LOGIC CIRCUIT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a logic 
circuit in which the power consumption in the 
operating state is much more reduced while 
keeping a highest operating speed. 
SOLUTION: The circuit is provided with a 1st 
logic gate (L4-L9) placed in a signal path 
deciding the operating speed having at least one 
1st MOS transistor (TR) having a lower 
threshold voltage than a predetermined voltage 
and operated at a high speed and with remaining 
logic gates other than the 1st logic gate (L1-L3) 
having either a 2nd MOS TR having a medium 
threshold voltage more than the predetermined 
voltage or a 3rd MOS TR having a high threshold 
voltage over the predetermined voltage as a TR 
having a margin in the operating speed. 




LEGAL STATUS 

[Date of request for examination] 09.02.2001 
[Date of sending the examiner's decision 18.04.2003 
of rejection] 



http://www19.ipdl.jpo.gojp/PA1 /result/detail/main/wAAAC5ayYkDA41 006551 7P3.ht... 04/07/01 



(19) B#H4#fF/T (JP) 



da & m # it Wi ca) 



65517 

(43)£tfBB ¥fi£10^(1998)3^6B 



(51) IntCl." 
H 0 3 K 19/0948 
H 0 1 L 21/8238 
27/092 
H 0 3 K 19/20 



F I 

H03K 19/094 
19/20 

H01L 27/08 



B 

3 2 1L 



*3SKifcft »*«C0»13 OL (£ 14 50 



(21) fflK#fl- 

(22) mSB 



ftH^- 131136 

¥f£ 9 5H1997) 5 321 B 



(31) «ifetfcfe3g#^ #S¥8- 150268 

(32) «5fcB ¥ 8 (1996) 5 J522B 

mmfemzmm b* (jp) 



(71) mmA 000004226 

&3jC*K9HM KSffttHT B 19S 2 ^ 

(72) S8?IMf »# 

SO^»r?&&iSSHf=TB19#2^ B* 

(72)5!W# HB 

JfO50»Sr«KE3tf&HTB19#2f§- B* 

(74)«SA m- (^1*) 



(54) KSW<D*»] HSlElK*<t^08Bjfi*a 

(57) mm 

i^2Ti)!lft-r-5^/J:<<t i bU'<tOG)IBl MOS 

isntf (L4-L9) <t, Bdie^a&s 

#;tmffiu±cD*o£ofiima£ j fo-psg2 mo s h^> 

iS^t)^3MOS h^Vv* <tfc-^^ 
mJlHSg 1 tiaV- h (L 1 ~L 3) U^O^Ottiy 



5 8 a 1 



r 1 



IS 



^3 



1 



^3 



a [\- 



I 



<&mm 0-06551 7 



os h^vv^^fei^miis^to^toen/tmiE^ro 
ttt -s; BuietB i ssay- hia*©**©*^— b 1 o 

«fc<fctf*U£lMii£ ! &C>fS1 . *5<fctfSfS2 MO S 

a8«ic««ufcct*i*«i:f*iiaH»; 

Mf*Jll3] n#JJl2E«©ia«iaKHca3l\-C. b3I5 
S5lll«<7*-Mc£l**1IMM>&<-<tt>1 OOfSI MO 
SK^>v**l*. WEflHHB&K:»AStifcK5>:* 
77y-KMt^5MOSh7>y^i:. K3T 20 
5MOS h7>y7#««it4*6MOS 
^&€4iU Wia»*Oliay- M*» t9E*5MOS 

JIS6MOS h 5 >S?Xi? 3 _K«k* 

in*H4] s*n3i5K©iiiJiiHii§icfci\T. me 

J5MOS b^vA*^- MSm=ttWEtS6MO 
S h7>yX^©h'H'>«^Sil/- Btif5SfS6MO 
S h5>^A*OV-A«m=lifl(lES&3ifi3<7*- 
ttA«7«WKU. SIHBSB6MOS h^VS***©**- 30 

[fB*JS 5 ] 11*31 1 2 IBftOlftaElttlc&u 

T. mCVII. *2ti<t^3MOSh7Vy^S 
O lIMSU HuK{£U#lv{ItSaE<Ofg1 MO S 
>i?Xfs fcJ;tfiitlE*U£^<iimi±©SfS2MO S h7 
>xA*©?-5cD'>&< <t"t>— KjCDMOS h7>-y^^ 

[11*116] f§*H2|StEG5liSlH]SSIC330T. Bute 

, S2S«ttfS3MOS t>7>i>^#SO I 4C 
SfU, HUlBfiU^lMiiSIEOl^l MOS 

fc<fct/:i!uIH+U#lMimJBD!&2 MO S h7>^7. 

IH^U#lN{imff«*-r-5m3MOS h7V-^i: 

[if*H7] i§*iS3ise©igsEgsicteiNT. me 

|g5MOS>5>v ? 7.^li. 

stu >#huE^>a7 7"7'- y-ommatim 

^lCjfe*S*lTl\*a 1 ©S-SSI!MQSIW\>7 5 



x^iiv-^^HijiSm sissy- h^eroSJffliaiTa^ 
IC}g^5tl, K U-f VtfmlElfl 1 ©S-IiSMOSi 

(A-5!fS2CDSS-»m§!lMO Sx>/\yx>>hih7> 

•?x*<d#j s <( -tiwEKi 2 (Dm-mnmM o s x w\ 

>A>> hSJ h^>V ! X^ro7K7 ; -f-i^7P-7 1 -< > 

<7*£ tiT i\* c <h £t#it <h r «IISEIR. 

SI ©S-IlSMOSl>A>X/>hS!h7>v J 7, 

*\ tecfcuttfjE^aos-asaaMosxww^^v 

IS*ii8EB<Dl£3l§}S&(cfclvr, huE 

m ©s-iSiMosi>A>7^>hSh7 , /y7 
*\ fccktfiiuE£2cDS£-»mSMOSxw\>x*> 

-5!iSl2lS§o 

[Mm o] a*iS4, 7, 8£fc(i9<z>^-rn^ 

(CIEKODliSIilJSlctetxT. fitHEM^CDlSS'7'- H4JS 

1 fe t fc^2 0A73ffl^<t*i'U-(i^<i:SrS(tTJn» 

>7.7tV- MCfiiJE** 'J-(I^£GySU bubES 3 
*ay-.h(4IKIE*i fc<fctfSS2A73{i^lcj££-Cg&E 

'J-^i^€B9E^•7>x7 7'7 , - ha^&yaj-r a* 
sfr**M) u men 2 issy- MagyEiis 1 & .ttfig 

2 A73(I^ICJS5i;TmlE >X7 7-7*- h^e>BuE+ 
* y-(a^#^y dS^nm^^lcguE^n fc.fctfff^ 
A7J«^ICJE5DT^toS*fcai7]«:BilE H^>^.7 7-7* 

I1S*II11] IB*il2EK©liBS0S8lctel\T. hu 
E<£l^OtemJE£t>OB5E^ft< ifc^t^SB 1 <D 
MOS h5>5>A*(S, 

V-^^<S^A7J^ICftigS$n, Kl"f>#ffi^tlJ*i 

ssficgtsnTossi ros— itiMO si>a> 
n. h U"f >«i«rE» 1 05S-8aiMosiVA^ 

> > hi h7>y^^©^- HcS^Sn, y-htfii? 
ESmtimiiti! WW* liStfe^lcSi^ $ tiT o -5 m 2 
©^-ill!MOSx>A>x>VhSh7>y^<!: 

S! h7 V^^^WTH-^-f -tmiES 2 (Dig— ^mMM O 

-x-r >^^nTl^'S>;-^'•>7^IHl^slcJ;y h7>x7? 
■7*- h*««ufcc£*tt*t*-*tiwai&. 

1 2 ) fg*H 1 ^fe(4 2 EtS<DliSI1188«:$!i 
3 iTf -S^aiilcfco-C. 
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(A) |QE. f£, fc«fct«BU*^fflWE«:*OMO 

(B) HuEfi*5«fe^»iU*l><i«EE.«: , b?MO S h^> 

(C) ffiE+fc«fctf!SU*lMiiaE€:*OMOS h^> 

i§2f?6« 10 

mlEXS (A) (CfcOT, BSIEMOSf/WX«l«ttS- 
--fe«fct«B-mi»aiMOS5 :? A-fX««**L/, WE* 
— 3|flSM0S^A^^ai«lc33OTB9EXS (B) 33 

cictf (O oaasmv ^t^mE»-»*aaMos 

^/^-f^WKIcfe^TMExa (B) *5<fctf (O (DM 
[00 0 1] 

[^colt^Si^lf] MBBSJctf-C- 20 

[0 0 0 2] 

T©ffi>H»«*j l s i zi&m-f&ft&'viz* c m o s m 

[0 0 0 3] B2 0I1 fi£*(DCMOSIiai5]8^jFr 
iIT*^o 02 OlCtelNTCMOSlSaaSSC 1 1 it. 
BU*UfflHffi<OpMOS K5>5>**8 1 
Uli«E©pMOSh7>^8 2i, fiU*l^« 30 
JECDnMOS b^>i?X*B 3.&-CfllJ«S*lTl\*. .O 

CMO SliSls]S&C 1 1 ttS5U*OfltftlEtffiU-" 
eiMME&0> 2 ffiStf) * MOS>5> 

[0 0 0 4] 

£§C 1 1 icfilxTtt,. fil/*l>tllEOMOS 

l\„ iJ0X.T, «L*^OTE©pMOSh5 
>y^8 1 ^7t*OT r 'fil/*tYfilEOMO S 40 

(iimJE^MO S h^>v^^ 8 2, 8 3lc*3(t^>;^Hm 

[0 0 0 5] L*>U CMOSliaiHlKC 1 Itll M 
MC v iSL$Ollff0pMOS h7>vX^8 1 # 
l>OTs fiU$OffitE(DMOSh7>vW8 
2, 8 3fcy-*«»#»*U cou-^iaict^T 



[0006] R3mii - 1 i a EK<09Bna« ±e«£*«i 

[0 0 0 7] »3£JS1 2, 1 3EK<D38fflli, yp-fex 

x«*4ta«**ct3»<±Eii?iBJ»*««"r**a 

[0 0 0 8] 

1 mos h5>^**U iftflFiIg£;*^ir£{f^ 
«»lcBE«3stifc*l ISS^-h^ (J5E^«>je«e>fc« 
EE«±<D+USlMISff*t>t?»2 MO S h5>5>** 
*5 cfc WE^»X«> 6nfc«ECl±©» * I \flME* 
t)0$3MOS h^>>>X &t>— **»fK8 

[000 9] cct, !S*iS2o%^(i, fS^SiEtS 
©bsihi»(c*5^t, saEfia3cfe^iy#^ffl*t>^ffl 

K fc<fctfS2MOSh7>y^O'>^:<(i: i b-^ 
■««MtaMB«^*. ■U*VtiE*^»4MOS 

[0 0 10] 3&|C % M«fll3 0E>9BMa. ffi»Jl2EIE 

OiiaiHlSSlcfetNT. ffitEff 1 h Icfelt-SmlE 

'^(tfel OOS1 MOS h7>^lt milEM^ 
OSh7>^t SS5MOSh7>X^€S]» 

t5S6Mosh5>y^'i«wu saE»*<o«ia 
y-K*, BaEa5Mos>^>^^^<offi**atffi-r 

^2iiy-h(h, «B*6MOSH7>^ta 

[00 1 1]"S SIC, IIMOEa 
OlMlfflttlcfc^T/ WE* 5 MOS h7>y^^ 
-h«?C(iWES6MOS h7>vX^KK>ffi 

T-ftsanu, MEM6MOS hsvy^oy-xw 
ic»«E*3»a^hoa*«^*«i»^. i»E»e 

MOS h7>yX^oy- hffl^(c(*mfEK«tMIS» 

[001 2 ] 4 e> lc. IS^cJS 5 <D*M«. fS^JS l *£: 
(4 2EK(O*ia0ttlc*5^T. hJESi. 3P52fccfctf3B 
3MOSh7>y^*SO lifi««U ltuE<£L£ 
^OTEOSi MOS h^>v^^v fc<fctfiiuE+LS 
OOTE©S2MO S h7>^©7-6^< <ht> 
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[0 0 13] £S>IC. |g^J16<D^WIi. f§#II2Et& 
<OliSlHlS§ICfelNT. buESI , Sf5 2fc<fctf!&3 MOS 

coffll MOS h7>y^. fc=fctfi?uiE*U#Ofiimff 
CDS 2 MOS h^>v*J*^CD?*>CD'>&< tt-^CM 

MOSh7>yA^ill ^SgSST&^xfr-SCi: 

[0 0 14] £e>ic, Usui 7 cDfSW(4. IS#iI3EK 

B5ES5 MO S *(4, 10 

^ic^^nrcxsm i wm-^miaM o s x>/\>a 

>>hHh7>y7^U> miES6MOS h^>v 

icig^n. k \s*>ifimm i cs-sssimo s x 

l n -5S 2 (Dig— SfiSi M O S X >/\ * > h §U h => > 
y^nSU, b5ES1 OS-ISSMO SX>/\>* 20. 
* > hH h5 CD*tm -t huES 2 cDS-»m 

[001 5] se>lc li*ii8<D%W(i, n«a7EK 
CDSHIlH]S8lc;t3UT. mlESl <DWi-m'mmM OS x> 
/\>X>>hiy l^7>y^, fc<fcc*BuES2CDS-3 
1SMO SI>/V>7» ^ h7>v7^li, SOI 

[0016] $e>ic:. ii*js 9 (ommt. srauisEtE 

CDSiHEBlcfcl vr, b5ES 1 (Dm-mMMM O S x> 30 
A>7>>M^7y^- fc<fctfBuES2CDSIS-S 

[0 0 1 7] 4 6lc, ffi^mi 0 0558MB. W*flI4, 
7 , 8 $fc!4 9 ©l\-rn^lClEiSOSiaE«SlC*3l\T, 
WE«*Oliay- M4S 1 fe«tJXW 2 ©A*fi^<k* 

u botes 3 itsy- h4b5es i fc.tr/ 
m 2 Artfg-^icjs crime** u -d*t£ sate h 9 40 

y- M4sSKS 1 fccfctfSS 2 AaflWlcj&GTSME h5 
>777y-f-M b5E* 'J -ft^*^ UBSftttO 
leftists 1 £<fct«fi2 A*iffiWlC#DT**MEi&fc 

a** we 1^7^77^- hda^it i,xwM-t^d.t 
[001 8] $e>ic. ti^isi 1 cD5gwi4. «3SjS2e 

«<0Sfig|Bli&(Cfcl\T. S9EfiOSOfflSJE*feOg5E 
'>/<£< tfcLNtOCDSl CDMOS h5>2>**l4.- V- 

^afflWAaamcsasft.' Ki"f vaMi^stiass* 50 



ICjgig^tlTU-SlfS 1 ©S-iiiMO SI>/\>7^ 

K U-f >#g1JEm 1 ffli-iiiM O SIW\>7> > 
hffih5>^^0'5 , -hic*«*tl. y-h/^ftES 
*tt«a«Wlff-3Efc(*ttlllltC«ttS*lTl^** 2 CDS 
-ilSMOSl>A>7>/>H b^vo^i^W 
U DOTES 1 ©S-»lIMOSi>A>7^>hIh 
7>*^^0D/KT : -f-<!:mFES2COS— SSSSiMOS.x 
> h§k h7>y^©*x^ -i#7P-7 

-oysnriN-sx-f y^mttictu h7>777y- 

h*«JS*-*c:ij&»T**. 

[001 9 ] R$Jg 1 2 CDf8WI4, HX* 1Sfclt2 E 

«oiia0Hi*«a-i-**ati=*or. <a> sue. 
^JBiS-rsittocDM o s ^««*tti-f*ii^ 

lclft*$HtUT?BJfcU (B) fi&Effii3<fcl*SiU*Ute 
iEStOMOS b^>vX^«rJf$fig-r-5^»C0MO S 

(C) 85E*fc<i:tfS5U#lMeiBBE£*OMOS h5> 
<Sffl **Mto©£ A£ fr 5 ct ^ ita <t t- -5 . 

[0020] sfc, t§*jsi 3<ommt.. fgjjan 2E 

KcDiljitTjjilcfcUT. l?Elg (A) icfclNT. SuE 

m 0 ST/uxmmzwi-t5<i;tfWizzmmmM 6 s svt 
•f*»***u mess— swstMosyA-r^awHc 

fcOTH&KlS (B) *5<fctf (C) cD*ft3i£mv 

"cwESs^siwaiM o s ^A-f *«*ctiUTittEia 
(b) fccfci/ (O ©jaa^pct^-c^-s. 

[0 0 2 1 ] 

mmonmniBm Bin' *%wcos 1 <orjb«-c 

[0 0 2 2] @1 (Cfct%TlSSHlS§C 1 (4, ItSlHjSSL 

1 ~ l 9 ic«fcy«fi£ufc«**t>irtiaH»icafflufc 

CCT. liaillSSL4, L5, L6, L 
7, L8. L 914, <eU#U{tmJlCDMO S h7>^ 

SIHSSC 1 CDHftB&l*. ^SIelSSL4, L5, L6, 
L7, L8, .L9lCj;-3T35£$.nTl^. 

[0 0 2 3] 1211 CMOSttSSIKCI lC£(^<Stt 
SIhISSL 1 COIiSy- h£\ SU*l^lff»MOSh 
7>y^1 1, 1 2-C«f£Ufcigg&€:^-r@Ta&-5. 

[0 0 2 4] 0 314. SiaiHlSSC 1 (CfeltSttSBKL 
2, L SCOilSy-hwmftifiJ^^-ro IISIh1!SL2<D 
SftS-y- h€ : 1 I b^l^^amEEC0pMO S ^7>y^2 
2<h. 4>U^lN(ilSffi©n MOS h7>y^^2 3CDil 
5iJg^T*S«L. 1KB»VDD*tjSU#t\fflfBaE60pMO 

s h7>-^.2 1 *^ut v s<fmffi<amasi^2 4ic 

S^^nTtNS. nM0SK7>y^2 3OM$* 
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[0025] i3 4te.-tt9iBiftc i icasctsasugaL 

4 ~ L 9 (DlSSy- KOlWI^ito SSSlElffi L 4 <D 
42<h, filtUffilE(0 n M O S h7>y^^ 4 3 <!: 

MOS h7>^4 H{aS««ttS5S184 

4 (CS«£nTl\«. nM0Sh7>y^4 3Offiffi 

[0 0 2 6] tiS|g]&C 1 fC felt^ltaialK L 5, L 
6, L7, L8, L QO^-tl-ftlfe. Ha0K'L 4tH 10 

[0027] B5(t SI — H 4 ICtf L£: n M O S h 5 
>yx<$\ 6«fct;pMOSh5>y^OEf*, 31 

[0 0 2 8] CCTs aSElfgC 1 iCifeOT. tt9lB]|ft 

li, L2, L3(i, aawic-*— $>r/a**y,. COS! 

«EE(OMOS h5>^^*fcttHO*C\fi!flff<0MO. 20 

5 h7>y^^lt *<B»fW©'J— *a3bMK<'. c 

tt£ 0 UWot, ttlBBLI, L2, L-3-CHHSa 
[0 0 2 9] i6 (A) (C^-TU-f h/t*->"C0 

6 (b) (DmmmizTF't&s i^u^ofiimEEoMo 

Sh7>v^10 1, 1 0 2fccfctf1 0 3*Bjrt5 
**W<D*5*fl>-«*H7 (A) fcjctf (B) ic^-f. 

0 1 - 1, 102-1, 1 0 3-lliy-hI 30 
Ms 10 1-2, 10 2-2, l'03-2liKK>«. 
8/101-3,'l 0 2- 3, 1 0 3 - 3liV-Xa« 

08 (A) lZ7F-f{&UZl^-**# 1 1 1 
OT; ^7 (A) {C^fcfc^lC. ffi U*Offi«EE»ffi<0 

ms ( b ) icTF-r^L^-^fivx^ 1. 1 2£8H\ 

7 (B) |C3tr<fc3IC. *U*lMS«lE«S<Bfc«> 

0 4, 10 5. 1 0 6 tfi*rtll£tn&&i£tlZ>. ~f 40 

06 (a) fcjctf (B) ic^fU^T^ h*5<J; 

OMOSFET101, 102, *5<£tf 1 0 3 #^tl^ 

[0 0 3 0] JfcE, 07 (A) fcjctf (B) IC^U^* 
56Ma*©ftttttXB*B9 (A) - (J) ic^-To 

[0 0 3 1 ] (1 ) 09 (A) (CTjrf cfcplC 
SK2 0 0±ICpMOSt s /^^M1K2 p'1 in MOS 

?A-<xflitt2 0 2£jgfi£u -tn-?n*«»#«-r 

5o CCT. 2 2 1 2 2 2 IZS i O2 3ftS®T* 50 



[0 0 3 2] (2) 09 (B) [ZTyk-t^ViZ, SLtU 
ftp MO S U*lMBp MO S^A-f* 

a«Hcapr*u^;* k^**m 1 sjbjseu -^n^v 
n p 1 ts:*a«2 0 3^^-r^o 

[0 0 3 3] (3)09 (C) .lC7F-r<fc5(C, KUei* 
flip MO S7 s /M^«lC£ c t , b«^ttpMOS7 s /W^ 

nic^UT s /w^iR«2 0 1 ©aBf*Eiz*ttifraa# 

N pmift«ai*2 0 4 iW*lS* CNpl+Np 
m) £fc5a«2 0 5jWBj£a*l*. (2) fccfctf 
(3) SSXSI-cfcy. TOtMN p I , Npm, (N 
p I + Npm) T-Zrtl-^tiaSStlS. ffi. 3 
■aoL*l\t«Et*TS P M OSr/W^ffl«2 3 
OaOTB/RStl*. 

[0 0 3 4] (4) 09 (D) (C^-TcfceXC. SU$^ 
(In MO ST/WX«««tfil/*^an MO St/W^ 
aiSEfcMP-rs^yx H^X^M 3*JBj«U. -tti*v 
**ICbTpS*tttt 0M:*>&A£fr5o 

ctticcty^/w x««2 0 2©aaftie(c^Ftt«iafi 

#N n I 2 0 6/MBjScS*l*. 

[0 0 3 5] (5) 09 (E) [Z7jk-tJ:olZ. S5l/*<^ 
{fin MO S7/WXWt*W^|n MO Sf/W7 

a«icHpr4u^h-7^^M4«:jBjatu. -tn*^ 
ctiiccfcy^wxa«2 0 2oaHWifiic3F««ia* 

#NnmiaS»82 0 7 (Nn I +N 

nm) <tfc£li«2 0 BtmmZto. (4) (5) H 
.XSlCcfcy* ^(tKllBNn I , Nnm/ (Nnl+N 

nm) T^n-etiassn*. 3asw>u 

^Ui^t^nMO S^-f ^««2 4 OOTBjSatl 
[0 0 3 6] (6) 0 0<£>aH±lC>y- 

. a{ba±fC7i<p >* k-^uc p y > o u 

2tL /^-z>^UT, 09 (F) [C^-TctplC. & 

p m o s tfv w *a«icy- 2 0 9 *jBj«-r«. 

[0 0 3 7] (7) H«(C. nMOST/W7««l:fe 

. c**^- hB<fca±c u K-^ufc n ^ y > u =3 

/t^-z>^UT, 09 (G) [Z7jk?£ 
OlZ. S-n'MOS'7 £ /W^«iS6lcy-h«ffi2 1 0*JB 

[0 0 3 8] (8) 09 (H) !C^-Ti:e>lC, pMOS 

^/W^awcap-r* htx^m 5 *kj&u 
-< ^©*^«»aav-^fecfetf Ku-f >««2 1 1 * 
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[0039] (9) B9 (I) [Z7jkT£olZ % nMOS 

nm^mm (u» ©^tvaA^tnMosfA 

[0 0 4 0] (1 0) £IlCft8S2 2 3*««Ufc 

^l/T, 139 (J) fc^t-£5lcv-A;fcJ;tf KU'-f > 
m@2 1 3£JZf$.-fZ> 0 CLbfCfcU, <£, WUSlx 
4!^pMOSh7>yX^ 2 3 1, 2 3 2, 2 3 3 £ 10 
fi, ^ Bl/*lNflOnMOSh5>^2 4 1 I 2 
4 2,2 4 34:*IB*r«. 

[0041] 01 ofi-fst-vstAiCcts^-fr^uajatc 
fer?«7M*®aK (cm-2) .ti/eo«Ev 

th (V) £<&B«*S-rt>Grc*£. «U€?lMfiWE* 
0. IV, *U*tMatBEE*0. 2Vlca£ttl(l 
0. 4 VObt^jWE^Bl/tl^MO S h5> 
5>X**BHre**. CCD^;£fcJ;ft(4, i£*<D2UZ 
UltEMOS h^>vA*<D£B§:/PlzXIg£fflU 
T3U«^l©MOS h5>yx^*«JBT**©-C, 20 

[0 0 4 2] 01 1 IS, 43gH0)ff 2 0SI«T^^o 
ccTA^«^-ViN<htti^fi^VouT iKEBIko^y^-f 
^;u/t^icfiu^r^fi&iftay-h i 5 o, i 5 1 

-mmmv- h 1 5 0, 151 fej:^ +u*i^ffliiay 

-hi 5 2 (Virtual Vdd) £®>®$IVdd £ 

<ori(c, su^tMamao/t^-A^r^^ • k^>^a 

*M 5 3*JfAUTAU-yS»J?aiffi^fCcfcy CCO^-fy 30 
h 1 5 0, 1 5 1 , 1 5 2CD#^(DU-^«k«r9J^ 

^dticcfcy,- »fm<D*». fiiti^ft, a&tf 

4b. 

[0 0 4 3] HI 2 14, **M<0»3<Oll«BffllT»*8a 
«EI»C2*3R*iattHT**. fiSlBlSSC 2(4. W* 
ESglCilffl Ufc«S«Tft U . ©ffi^P y^B 1 , B 
2, B3*««. f 14, «ft«ift»**U HH^P. 
•7^Bli B 2 (4*tl-?n«Sft» f TlMfcU ESS^P 40 
*y>>B3l4, ■a»f./4T«lf^-Sr*. UfctfoT, IS 
SIeIKC 2[Cfct\T, H»^Py*B1, B2I4, il 

ihissc 2o«»»ft«a»* , *s-r*. i n 1 , in 

2, IN3I4A*K1^, OUTIittlAi^ CK(4^P 
[0 0 4 4] El 3(4, ISaiHlKC 2 fC'feCt«Htt^P 

7^bi, b 2 *mflE-r ho jmmw**-*-. 

[0 0 4 5] 2 (4, JISJ¥lHl»(Ciiffl U/ci§-& 

bi, B2(4, m^essc 1 zmi&TzmmmmL 4- 50 



L 9 <hl5]i;^<i:-r^>c:<!:^-C#^>o 0 1 3TI4, 
@BL4<!:Rli;«filt4tt5t)(D<tLT, E&ya^ 
Bl^lT^o U^b, 0B7Py^Bl, B2£ 
fiSlilSSL 4 UTfc At V. 

[0 0 4 6] 01 3 (CfcUT, 0B7P 7^B1(t {£ 
U^OfamJE<DpM t O S h7>v^5 2£, ffiU^lN 
*WEEOnMOS h7>yX^5 3 &Ol>$gSIKTfllJ£ 
U, liS^^ >VDD^L/^t^(i(Dp MO S h^V'V'A 
* 5 1 £*M,T, H(aS«tt«S©5 4#, BS»V0D 
lCjg^£nTU3 0 nMOSh7>y^'5 30ft«* 

[0 0 4 7] 01 4(4, mm®&C 2 ICj3(*£ls]»:/P 

7^B3 saraw-fciwiy- h(oira^^to 

[0 0 4 8] BB7P3/*B 3(4, MHlEIEftL 1 
!CBL*l\««EOpMOS h5>S>X* 6 1 i, HL, 
;*OfiimJEOn MO S h^>S>A^ 6 2 £>o 

[0 0 4 9] CCTv fUHe]&C2(C;fcUT, ®&Z?n 
7^B1, B 20ffeSy-h(4, ffi-0*l>ffl«EEOMO 
Sh7>y^ 5 2, 5 3T«fiESnTlV*. las&yp 
y*B3 (4, ttSHIgc 2dDMItMaK9«t« 
W»JU^<DW#TffifflStlTUS<0-C. liSlElSSC2(D 
MMfEMXIU: U feiEl\SSURO* □ y £ icRJB Ufc 
0B7P y ^Tfflct* d Ufctfi-DX. JSi 

B^Py*B30il#-hi:Ut, SU^t\(SmJEO 
MOSS7>y^6 1, 6 2^t5Cd:^-e* 

3 IC&f*«3lk«ft;PfiX3fte. UAc^oT, ESS:/ 

p«^B3 icfei\T«* *tifcj»»**#*!it, mm® 

BC 2Tft«MJ?BllO±ffOiHmA«fi]Cr«Ci: 

[0 0 5 0] ftfc, COiBL*U«BEOMOSh5> 
y^6 1, 6 2<Dft*>y.(C, *U^UfitBJEOMO S 
h7>y7^^ifflnct*-C*§o coit^b* 0 

my □ ^ b 3 icfeit*fw««**fii«is assy P 
y^B3ictet\T<sa$ti^maa^»«»t, msibiss 

C 2T*«IIII»BB©4*©»««?3tfi»t*ctiJf 

[0 0 5 1 ] 01 5(4, BB?P-/fB 1 <D«^cCDffe<D 

[0 0 5 2] C<O0B7Py*li (iS9ilH]K L 4 O^ffJ 
«il/T*«di:t)T*5) o C©BB7Py>B1 
lifi^OilEOpMOS h7>v^ 5 2 ai, <S 

U^UffllE^nMOS h^>>^^ 5 3 a£GDIt?iJig 
WtZm-tZo Sag^-f >VDD#Bl^lMS«jE<DpMO 

S h^>v^^ 5 1 4<hUT, »<BMfi«int5 4 (c 

[0 0 5 3] 01 5(D@B^Py^B 1 (CfcOT, h^ 
>y^5 1, 5 2 a, 5 3a(4, SOI«J6*WU 
fiU^OfiimJEOMO S h^>v^^ 5 2 a, 5 3 a 14 
^fS2SOh7>y7*T*«c 
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[0 0 5 4] CCT, ^i^lMOS K^Vv^^T 

hOi5*ffi«*/J\S<-r*c<tiO«'C**. 
[0 0 5 5] *fcs H 1 5 IC^b^:l2lSS3/P y & B 1 IC 
fel\T, fiUtUflEOMO S h7>y7^ 5 2 a, 
5 3 a' £UT&±&2.m%&m'$-Z><D\Z]toXT. ii5U^ 

ffl-r*«fc5ICl,Tfc<fcl\. 01 S<D®&ZfUy&B 1 iZ 
fcl^T. fiU*U«EOMO S h5>^^ 5 2 a, 
5 3a (Ditto y IC* tUtU(illEOMOSh7>yX 

<fcOTS±SSffl*flMr*J;5lcUTfeJ:i*. con 
£\ i^l/£UfiimJ±<DMO S h7>vX^ 5 1 IC^^± 

[0 0 5 6] 01 SlC^UfcSK^ny^B 1 lCfctt<5 

'KMf*. iaaiai8L4Wcoi\-ct>aT(««. 
y, isaisi»L 4[zmm-tniis h7>y^4i, 4 

2, 4 3(4, SO l^it^WUv fiLS^tltEOMO 
Sh7>^4 2, 4 3(hL/T^±SSI«SfflUT 
fcct^o £fc. JigEH»L4(C*5l\T. ffiU^lMffiffiEE 
OMOSh5>y^4 2, 4 3ilxtSiS2S4ffi 
ffl^-^CDfcSP^T, Sl/tUtttE0)MOSh7>^ 
*4 1 ICt>^±SSiy*^ffl-r^cfcPlCUTt>cfcL\o £ 
e>lC. liSElf8L4ICfcl\T\ <su#cmb»e<0mo;s 



h7>y^4 2, 4 3<Z>ftfc>yic, *L*l\fitt»E<0 
MOSh7>y^$tfflU C<P*U^OfiISffitf>M 
OS h^>y^*i:.UT36±ffi2aaft«ffl-r.«J:5fcU 
T*<fcl\, C<Di§£\ »L*OillEOMOSh5>y 
**4 1 lc**±ffi£ffl*ttffl-r*J:5lcUTt>J:t^ 
[0 0 5 7] chC^T, -IKIC, fiUUSUttOMOS. 

^JHRa*^**^. lUL^OtOMOS H7 

>yX^TML^iiy- H4, nf^SStt»4Ct^«<JW 

10 »«*(4/hsi\. »as«oiiay-Ko+ic(4, i^t^ 

uutt^OMOS h7>y7^^tfflt§c:<t[Ccto 

20 uti^o o*y, sfc«a»ftaft*««ut)o. us 

[0 0 5 8l±E*S«fi«lCfcH'*3«a^)Lftl\«[* 

^1 |CS"J". 

[0 0 5 9] 
ESI ] 









IV— 1 


(V) 


SbS^MECDnMO S 


0 . 


3 8 


*bStfMB«flE«DnMO S h^V:?X* 


0 . 


2 6 


fiL&^flLWEECDnMO S j**>3>A* 


0. 


1 3 


i«fUfcUM8*EEc?>pMO S h?;/S>X* 


0. 


4 4 


* U * VMMBE<& p M 0 S K»>.3>Xi> 


.0. 


3 1 




o- 1 


1 8 



[0 0 6 0] 01 6(4, S1 lC*Ufc3«S<Db*lMS 
^«MOS h7>y^*ffifflUT3lSS0 2AS 
N ANDEll&£«j£U cnb^2 A*FN AN D08SIC 40 



[0 0.6 1 ] {EbftlMUVR i^L/# 
iMfiSEO&MOS h5>y^*T«fiEStl^3«SS<D 
2 A^3N ANDlHlK(Cfc(t^ffiM515g^fB^(DJ:t(4, 7 7 
>7£ h»*<5T&«iI£\ 1:1.32:1. 

d 4$t£) ^'$-70mv/decade £-f 1 0 



50 



[0 0 6 2] L&jtfoT. WtOT-j;>*1. 5fglU 

ftff(ta)aao7-y>#»siiiy- h <t uttfffl l 

TUfc<£b#OfitMOS h7>v^^, iSU£CMl£> 

U^Ufil®]EG0MOS h^>^;**££:(4^U£lMiim 
E^MOS h7>y7^Tl^S^ct(c«j:oT, c 
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[oo6 3] chc^T, ±K#M6«-ctt. u^rufiim 

U*lMi«EE**«-#"*3B2<DMO S h^>>^*£CD 

[0 0 6 4] *5BMIC<fentf, ttSHaiCfc^T* fiS 
[0065] HI 7 li*^0^<DlimiBlK<D^ 4 O^JfiffO 

h **M*«ttVirtiial Ydd tCffittStl, 

[0 0 6 7] SB! (DnMOSl>A>^^>hS 
^TR 1 1 (D^- V IClSaStlTUSK 2 © n M O 

sr//\>x/>hIh7>y^TRi 2t«*u 

nMOSh7>y^TR1 1 (DtH^W ^fc<fctf n M O 
S h^>>*A^T R 1 2 QtKtV —^yU—T^ 

y_^ G1 i^QI Stt-f^T+UStMSMOS 
h^>vX^T*iJS-r^o 01 7lCfcOT, A i tS i 



iaac^^py- kg n-Gi 2d:, +t y— eawxt 

feCO h7>X77^- hfflfil/*OlnMOS>5>y 
a&OiKLt^OfflnMOS h7>y^^TR V 2(h^^t 
WtZ>1&<D7- hG 1 4 <t % j3j;tf"t>0€ri'MfiMO s h 

^>i>7.^ T R1 3<hT R 1 4ts MOS h^>v^^ 

t r 1 4 fc t r i 3 *-tti*n*y»-r*«:«&©y-. 

KG 1 3fccfctfG 1 5fc**TT*. "7-fyfB»SW1 

It, C(Dfil^l\§fE(DnMOSh7>y^^TR 
1 1 *»ja-rSfc»OffiU*l^fit*ff^n MOS 
y^TR 1 2<h^« 8 WyfHBS.WI li, 
[0 0 6 6] 
[tt 1 ] 



30 



liMl»A*K S i |*M»tB*i*«-ro C i i li+tU- 

A2k Co ili+t'J-B^tSt. 
[0 0 6 8] 131 7lC^Ufc^r»PmSSOlft^lCOlNTlft 

BR*J?BUI^cJ*. A*l«-5tA iiB i 4:IC<fcy 
[0 0 6 9] 
[Ri] 



[0 0 7 0] LteZ>o A^fflW'A i fecfetfB.i 

fily$t\tnMOSh7>^TR1 1 (iSilttMt 

C o i KHSSStl'So A^fl^-A i fcJctfB i #<hfclC 

"0" tftU, h7>y^TR 1 1 tt#9lii£a:«. 
^T, mlffi^+^U-ft^C i i (ih7>y^^T R 
1 1 ^UTlU^SfCo i (ce^^n/JOo CLCDi!^ 

rci*. *tu-a*ffiKo i icjg^^n^cpMos h 

7>yX^T R 1 3^fc«nMOS h7>v^TR1 
4C5-*««WaL/T; *+U-tU*«^C o i I* "1" 
l£fcl$ "0" lefc*. 
[0 0 7 1 ] m 1 2 (c»Ofc±»K»* n««MlcS« 

ot, «^c_<7)m^*^u--A^m^c i iofissi^ 



c = a i ©b i (©«»flfiwnasiaiw«:^t>r- ) 



»(C«:ntfa:*S. Art If y h©Wffi*M*»&*+ »J- 

(-G 1 1 £><fctfG 1 4(S+#&5SBr^V>£fc^T^ 
£ e Ut/)bT, Ctlb^-KGI 1 fe«fctf G 1 4£* 

utiNiioMo s h7>y^^tftfiEUTt), ^-ne>y 

40 

[0 0 7 3] C(OH«5fli|m h7>^77y-h*fi 
LtOilE(DnMOSh7>yX^TR1 1 TffijS-T 

^Eh7>v7^<!:UT.^^^InMOS 
7^TR 1 2t9ffll, C^h7>y^TR 1 2<D? 
-h^tSWttWSWVirtual Vod ic««-ractlc<t 

mavirtuai vdd u±ic»ffisn*oT* **.u-airt 

50 (Z)lEKT«BS±t*^, h5Vy^TRl2©y- 
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[0 0 7 4] 01 8(4, SI 7 IC^U^JP^fSLC i 
( i =0, 1, 2, 3) *40«MIC««OT*dtU*: ' 
4t?7 httW»C[)fl|Afl«:^r. Cof 14** U 

* U — EIIMMC^if U-ft*J:0 

■*©»ff»*#**<ay» wnw*nriBc:ft*Hj« 10 

[OO7 51017TI1 h7>y^TR1 1 Wtf 
TR1 2linMOSh7>y^"C*^ Ctlb 
>y^TR 1 1 &<£tf T R 1 2 £ UT p M O S h^> 

COHJfiffrai,. HI 7W>A-^^-hG1 4# 
WCfcU* h7>v^TR 1 2 <B^- hSSI4jK{a 
SsRtSVirtual Vdo TI4&:< % JgifeS&G N D ic}g^$ 

[HiS'a)n*fttt«] 20 

m 1 1 1 mmm&TKir? □ ? * ■ 

[Ei3] eh *<Dmm®&\- 2, l 3oi4a^-hoja 

[0 4] 01 ^CDMSIeIK L 4 - L 9 omm?- b-CDM: 

fl^*s-riattBiT**. 

[05] 3fIH<Db*l\ffi«ffi*fcOnMOS*3cfctf p 
MOS h5>xX^<7)IE^a>ttWHTft« 0 30 

[06] (A) J3cfctf"(B) l4*^^ISSfHlSSTffltNb 
ftSffi. K^OiitE<DMOS h7>y^*S 

. [07] (A) fc^tf (B) (4* 06 (A) fccfctf 
(B) IC^UfcMOS. h^>^^<D**M(CcfcSK3S 

[0 8] (A) (B) l*. ^tt-etU 0 7 (A) 

ts^zt (b) ic«ufc»axa-cffliN*«. *L/*u«' 

CDfei6COVX^^:7K-r¥®0"CaD^o 40 
[09] (A) ~ (J ) (407 (A) fccfctf (B) 

[0 1 0] ^**;U»«<D^tt%*fiA:L,*t>ffl«JEi: 

[01 1] *»i«iiaia»cD*2j«6«**-r^py^ 

[012] **MOS3 j|IEffy*Sf^Py^HT* 
[01 3101 2 *(D[e]S§^P 7 ^ B 1 , B 2 (DSl^ 



[0 1 4 ] 0 1 2 <£<nm&Zf P '^B3 <£>fiJl^- Hco 

*««**-ria»HT**. 

[01 5] 01 2*©E»^P^^B 1 CDf&S^-hO 
[016] 3ffi£I(DU^UfiimJ±CDMO S h7>y^ 

[017] *»MaS0»O^4||«iCT<tUT<D^ttlS: 
[01 8] 01 7lC*Lfc*»W»(CJ:y«dtU*:4tf 

* h*Dmticoffi]*^-ryp^>>0-efe^o 

[0 19] *^MISS05ScD^5^JSfinj<hUTO^n» 
[02 0] S£3fe<£> CMOS 0i»<D— W*«*r S»H"Cft 

ci cMosiassss 

L1-L9 ttJeiSft 

vdd msaa 
g n d m*&mnL 

1 N 1 , I N 2 , I N 3 A**{f ^ 

out ab^rti-^ 

11, 12 «U*l\*lE©MOSh7>y^ 
2 1 IL^UttE^pMOS h^>x^^ 

2 2 t U^OllEO P M O S h7 

2 3 4* UcH^fiSlIJEEcD nMOS h7>y^^ 

2 4 ms«fi[«as*s 

4 1 i^l^lMfflWIEcD p MO S h7>yX^ 

4 2 4£l/£Ofil^/±(E> p MO S h^>v^^ 

4 3 ffiO#lMII«E<0.nMOS h7>^ 

4 4 Sl(ttKmi&«aitR (Virtual Vdd) , 

1 0 1 ffib^l\fiiSJ±tf>MO S h7>yX^ 

1 0 1 - 1, 102-1, 103-1 *?— 

1 0 1-2, 102-2, 103-2 Fl"<>%&m 

101-3, 102-3, 103-3 V — XfgJSc 

10 2 *U*l\fiMttE(0MO S h7>y^ 

103 iSl^Ofit®J±<E>MO S h7/yX^ 

1 0 4 ffi?-fr*;U«« 

10 5 wt^jiaa 
i o 6 k^**jM5ss5 

1 1 1 ffiU#Ufif7*£, , 

1 1 2 *ly*^fflp?;*£ 

2 0 0 ■•>U3>ilS2 0 0 
2 0 1 p M O S 

2 0 2 n MO S^/t-f^filJS 

2 0 3 tVW:**«2 0 1 (DSSttifilCT«iig^ 
N p i <t/j:««« 

2 0 4 tVWXIS^ 0 1 <D*ffittffilC*ttm»SE** 
2 0 5 T^ttM^ (Np'l + Npm) £UZ>m*& 



( 10 ) 
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2 0 6 7*/t-f *««2 0 2(0*HftifilC5F««aiK«« 2 2 3 

N n I tte&ffim 2 3 1 

2 0 7 7V^*Sii!&2 0 2©*BWililC^F«»ai*^ 2 3 2 

N nmtLt£Z>W& 2 3 3 

2 0 8 ?*Mftaftft* (N n l+Nnm) 2 4 0 

2 0 9 y— hS^ 2 4 1 

2 1 0 hm® 2 4 2 

211,212,213 K U"f >pS® 2 4 3 
2 2 1,2 2 2 S i 02 K»H 



B5U€KMi<0pMOS 
nMOST/W7lW 
ffiO*lMitf)n MOS h^>v** 
+ O*Ufit<0nMOS h^>v^^ 
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